Changes in the distribution of sizes of ovine luteal cells during the estrous cycle.
The ovine corpus luteum is composed of two types of steroidogenic cells, which are referred to as small and large luteal cells. In this study, the size and number of steroidogenic cells were determined in corpora lutea collected on Days 4, 8, 12, and 16 of the estrous cycle. Corpora lutea were dissociated into single-cell suspensions that were stained for 3 beta-hydroxysteroid dehydrogenase (3 beta-HSD) activity, a marker for steroidogenic cells. The size of 3 beta-HSD-positive cells was measured with a Zeiss Videoplan Image Analyzer. On Day 4, most of the 3 beta-HSD-positive cells were less than 18 microns in diameter, the median being 11.2 microns. By Day 8, the number of 3 beta-HSD-positive cells increased 3-fold, and the median diameter increased to 12.8 microns. Although the number of 3 beta-HSD-positive cells was reduced by approximately 50% on Day 16, the median size on Days 12 and 16 was 14.6 and 16.8 microns, respectively. The ratio of large (greater than 18 microns) to small (less than 18 microns) luteal cells was 0.11 +/- 0.03 on Day 4; the ratio increased linearly to 0.67 +/- 0.09 by Day 16. This increase between Days 4 and 12 was attributable to an overall increase in the size of the cells; the increase between Days 12 and 16, however, was due to a loss of small luteal cells. When the experiment was conducted near the end of the breeding season, before animals became anestrous, the median size of the luteal cells did not change at different times of the estrous cycle but remained constant throughout. These data suggest that development of the corpus luteum is associated with an increase in the size and number of steroidogenic luteal cells, and that luteolysis is associated with a preferential loss of small luteal cells.